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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a secondary battery having 
battery characteristics that do not 
decrease and being excellent in safety 
such that explosion and firing are 
prevented even in the event of 
breakdown due to an internal short 
circuit or overcharging. 

SOLUTION: This lithium secondary 
battery, including positive and 
negative electrodes which reversibly 
store and release lithium and an 
electrolyte containing lithium ions, 
contains an oxygen absorber. The 
oxygen absorber is preferably heat 
polymerizable and is preferably a 
polysiloxane compound or phenylene 
oxide compound which absorbs and 
polymerizes oxygen desorbed from the 
electrodes. The lithium ion secondary 
battery having enhanced safety for % 
battery breaking tests can thus be 
obtained. 




https://www.delphion.com/cgi-bin/viewpat.cmd/JP20277 1 52 A2 



5/23/2003 



2000277152 A 



Page 2 of 2 



COPYRIGHT: (Q2000JPO 



https://www.delphion.com/cgi-bin/viewpat.cmd/JP20277152A2 



5/23/2003 



Page 1 of 2 

(11)[^§-^]#I§§2000-277152(P2000-277152A) 
(43)[&HflB]¥J&1 2^1 0^60 (2000. 10. 6) 

(5i)[Bimtt5Hfiff7Kl 

H01M 10/40 

4/02 
4/62 

[FI] 

HOW 10/40 2 
A 

4/02 B 
4/62 Z 

(21) [HiM#^-]^¥l 1 -79162 

(22) [iMB]¥J&1 1^3^240 (1999. 3. 24) 

[ilSlJ#-^]000005108 

[ft* Xf*£ 0 jt^^Rlf 

(72)[S§0JJ#] 
(72)[f§E|3#] 

i&mx tt@Rfr] nil 0 am *&frm±T § 1 « 1 ; fca 0 juutft h « 

(74)[ftSAl 
[8ISIS#] 100068504 

[T-7a-K(#*)l 

5H003 
5H014 
5H029 

[F^-A(##)] 

5H003 AA10 BB02 BB04 BB05 BB12 BB13 BB32 BB33 BB35 
5H014 AA06 EE01 EE02 EE03 EE05 EE08 EE10 

5H029 AJ12 AK03 AL07 AL08 ALII AM03 AM04 AM05 AM07 AMI 6 BJ02 BJ14 EJ11 EJ12 



U-w-~. / e : it : /tt^i 



Page 2 of 2 



http://wvvw6Jpdljpo.gojp/Tokujitu/tjitemcntipdl?N0000=20&N040 5/29/2003 



Page 1 of 2 



wu*mm <j p> us & H 4$ H & (a> 



#082000-277152 
(P2000-277152A) 

(43>£fiBB ¥^12^10^ 6 H (2000. 1CL$) 



H0 1M 10/40 

4/02 
4/fc 



FI 

H0 1M 10/40 

4/02 
4/62 



Z SHOOS 

A 5H0 14 

B 6H029 
Z 



ei)tus»# 


ttSmi-79162 


anmx 


000005106 












3^248(1999. 3, 24) 










(mums 


Alt ttSt 
























*» 9* 
















S»ftBSSft5»Bft*B&)rrt 








100098604 



















©4) mmmzm vm&z&mb 



(57) tSfi] (iSiEW) 

g£o< y * o a ^ * >€rs&s»?&*Mrr & !> ? $ a 



R1 
I 

-t SI 
I 

R2 



-or 



http://ww6ipdljpo.goop/Tokuji^ 2003/06/02 



Page 2 of 2 



http://w W w6ipdIjpo.gojp/rokujitu/tjcontent^ 2003/06/02 



Page 1 of 2 



1 

y * o u a * yk&t&xsmimt z> •> * 0 a 

9 r'&*c i &*m± rzft*® 1 u 9 0 a 

Ri. R2(i *mi>o<{mmi\^5oomm 20 
[000 1 ] 

[&§^E**##3fn tmm. f 

[0002] 

[0003] ^M3>tr,-^ <^>3>tr*-*<t 
**fcm**><»4>3t*> ^^tgtta*(f^rsonal Dnjita 
1 Assistant, &&<r*&Persona1 Intelliqcnt Comumc 
ator. ^t^OF^h"- nSa^y-^) 

[0004] tt»i»Sl^i@<OS*0iittC» 



43H2000-277 152 
2 

[0005] IrfrUUifib. CVXttLV+OiK^Xn* 

ff^ii^/crtMM^^c^jK^:«, IE 
[0006] -eofci^ ffi$c<J£>J: S afiafrttfrFMH- 

(^ra^4-is487o^«) . warn 

&ctx\ $\'k£*ft<bxi&\tz&mmmm 
mux*,**. 

[0007] 

f&^<D&&fomm*mm£t>y&Tbxu&>>. & 
Mtzmzsmnztzmm^xb. ^msm^m 

[0008] b J: ^ ±T*SISt*. Srfeft 

[000S] 

[Sf§i^^Tifc«><^l2] rtS^ 



http://www6ipdljpo.goop/tjcontenttmsapdl?NO 2003/06/02 



Page 2 of 2 



h«P^www6ip^^ 2003/06/02 



Page 1 of 2 



10 



C3) 



rt»teK&£«>T, &kwssw&z 

[001 l]*cr>fl*@l. BIKM* 
X. Ri, R2tf» ^4>tXUJ^8*l*&5 0C>W 

[0012] iiieo* U ^D+^>Scr>*t?^R 1 J: 
R 2*K ^fi?^<^)S»?S^>6Stt^>Sc^S 

[00 13]B2(C*1»'CR1. R2&* *£t>t/<t* 
SS» 1 tf>&5 0(OWS*S6feS*^T» 
[0014] _L§2e>7 *^^>*+t/ K«0*-C^R 1 

K. Rl£5ifct*£C£#*t*l^. 
[0015] *^<DKS»4W^i£»S6 I/CGIUS 

tut zm&&o^K£<?T: m. «* 

[0016] *WW!>y ^^A^C*»K*«^I*ttjE 

-*l>tfyW)?*j<L <L ii,>Mn,.>O,(fc£Lx=0 
-0.33), LiMnOj. LiMiiiOi, LiMnO 
4 ) , ffl-'J^OARfttJi (Li^CuOi) . fc&W* 
LiV,0,, LiFeiO,. V.O,, CuiV a O, fr** 
4»<*y9£BNMJt, ab*<r>tt|fe55JtL i N ii.«M,0 
, (fcfcL. M=Co, Mn, Al, Cu. Fe. M 
tr. B, Ga<C*tt« x = 0 -0 1 -0 .3) rUfcStt 

£LiMn < ..M.O J (tcKU. M=Co, Ni, F 
e. Cr, Zn. Tal?<&0. x = 0 .0 1 M> . 1 > * 
fe^ifc^Li^MiiiMO.CfefdU M=Fe. Co, 
Ni. Cu, Zll)?&*>3n**?>#>££!^* , * 

BfcU-L iMn,0„ t>^U7^ Flt£tt, $>U>\t 
Fe z (MoO, 

[00l7]f6#* ^6rS4mtiili'^^Ai^ffc^ 
fljUTAI. Sn, Si. In, Ga. M 



30 



40 



50 



^2000-277 152 
4 

*»c**. Asm 

#!)/t97*^l'>, stf'J7- , J>, #>JrHs^U>^ 
&£*««tl8*mm. A&UiSnO, GeOa,S 
nS id.SiiS i».iO,., r SnS u.,A l».iB#.* 
Pr.*0>.„ SnS u.*A l..,B..,Po.sO,.iifr±r 
*^14fe*A:«15lS5c^<^m &*ir>fcM> 

eNz, <&*UiFe>Si„ FeSi. FeS i„ M 

[ooi8] o j*z:xmko>&m 

•e©ffc¥^LiPF*, L i BF«. L i C I O., L 
iCFj.SOl LiCFiCOt. L i As F*. LiS 

[0019] x )?<> A:i£S?fe<P#*®E?ftti. ±M*> 
Jl^^h^t Ko^^>, Z/jt+bAfr? **is)F. 1, 

x^>o^^i^ot©s^^^wa®s. 

[0020] @f*%i»^«:ffll^^^«, ±V&*<tc l J 
[0 02 1] y*t«SlW*IHr*&«^fc x^lx>* 
[0022] *^<^±^S^~:^ffe<Offliil*, 



http://ww6.ipdljpo.gojp/tjcontentt^ 2003/06/02 



Page 2 of 2 



http://www6jp^^^ 



2003/06/02 



i >, v-FS*7-:/P. S#MS, B»fr-F. K» 

ft»3tr-«, ffta^ptr, bbxh. 

[0023] «HK#*W»t»»4 C4fc«fc9» 
• [0024] 

ccg^ritwaM!*'*. fcfcu *JfflBTiw>3fc 

*. 

[0025]*IMl 

5fc feff^LrtfU^bfc^U^ (PVDF) & 

js<,*. ■en-enmsttBss*, 7%. sKoA^x-iSd 

l/C. ifi»4l/TN-J*^-2-tfoy F> <NM 

■ iES6is&e##2 o ii m©A i attMiiKfMi 

1 f?SJ(Lfe<, jE&fflt£RM«:. «rtBSWU</C. ** 

1 xpvdf) *jhk -en-ena5ttB0%, is 

-M»J F> (NMP) +0te«£l/C«ft£ 
: CE>ttiittilft5l/"C, NMP£&ii&. n^7i/^f« 

[0 026] 4^u~*t*J»#2 5fim. 3 
[0 02 7] BMfcl*. $m&\ ' \0±*VZsij~ 
* / 1 L i PF.C^S^Kl/tSBSU cnccB* 

I [0 02 8] EIB, •bMP-*, ©fiiOJfirSeL'CR 

' faKteeft&a. »«0ft^fc, *ft*fcfe*», 

[0 029] CC9»J*$A:z*®fe£ffi^t\ 



Page 1 of 2 



I) 4W12000-277 152 

6 

«3mA, £St5lhSff*4.2V, ftBRJfc«E*l . 

5V ii:a«i/r*»**5Bttofc» fsfttftMOO 

mA-C4.2V*T*Wfcr*B!fc 4.2V"C3«lfl£ 
€E$£U l40 0mAht?2.7V*T:'iS«r&* 

[0030] Bfl<sKllttttl4 0 0ttA'C4.2V* 
-CTfeWftr-JWa, 4 .2W3BB*BE*Slffc* 
^gSl 4 0 0mAh<D£&£&3 5wv / sec 
tUc*9a«b BfcSSSrci** 280 0mA 

[003 1] tfcSfll 

mm tm&u:LxzxmmrE&is. smote, mt 

20 &tf^fco 

[ 0 0 3 2 ] flMlrtflgtrtt 1 4 0 0 m A V4 ,2 V* 
t«B*t*B», 4 . 2 V 1?3 &ffl*®Efc«l< fe* 
^gS 1 4 0 0mA h <D«*£S3 5 nn/sec -CfJ&S 

jttesas**:. a*«tttctat, 2 80 0mA 

[00331^^3 

[0 03 4] ilWU2SSTC«l 4 00mAr4,2V$ 
4 .2Vr3BB*BE*«bfc* 
1 4 0 0 m A h 5 m/sec *Ctl«rB 

itfcMBdiM, ii*«88rctt, 2800mA 

[0 0-3 51XMM4 

# ij ^ ^;li/a+if >oBb4 ^ ')7x^b>^ 

[0036] UWUearC^l 400mAX l 4.2V$ 
T*?MfrC#B«, 4.2V-C3eil^SE^«bfe* 
€^S1 4 0 0mAh«>BilM:*S5i"i/sec X'fl*« 
»fcfia31*fe. BMKUKti; 2800mA 

50 #»J^9 L ;Ui^a+^>«>at>0^ , i7*^l/>*+ 



http://ww6ipdlopo.gojp/ticontenttrnsipdl?NOOOO=21&N040..^ 2003/06/02 



Page 2 of 2 



http://www6.^^ 



2003/06/02 



Page 1 of 2 



saw*!?-?*:. 

1 0 0 3 8 ] UMUSSret* 1 4 0 0 ft AV4 ,2 V* 

^gfi 1 4 0 0 mA h <D$rfe&SI 3 5 urn/sec *CH£S 
ffetcSMS^ j§*SS5rct*, 2 3 00mA 

[0039]lH«ifl6 

[0040] iJ«USare«l 400mAT?4 : 2Vf 



#812000-277 152 

* SSS 1 4 0 OfflAh <D8 5 ra*/sec -C$I«r« 
ftttrgfiS^ *fc, ii*^SSTC«, 2800mA 

[004 1] 

io [an *miwk^2ti&^&®®v>-fl'z*>2> 
[02] *&9J$?fe££* ti&B^»is»<^©-«t? 

[13r-5f(D§i*?n 



[02] 



0 i 

I 



S R2 



F 5H003 AA10 BB02 B804 BB05 BB12 

B813 BB3? BB33 BB35 

SHOW EE01 EE02 tE03 EE05 
EE08 EE10 

5H029 AJ12 AK03 AL07 AL08 ALU 
AMD3 AM04 AMOS AM07 AM16 
BJ02 BJ14 E)U ETU 



http://wvw6ipdl^ 2003/06/02 



Page 2 of 2 



http://www6ipdlj^ 



2003/06/02 



Page 1 of 1 



♦NOTICES 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



Claim 11 The rechargeable battery characterized by containing an oxygen absorbent in the lithium 
secondary battery possessing the electrolytic solution containing the positive electrode negative 
electrode and lithium ion which carry out occlusion discharge of the lithium in reversible 
[Claim 2] The lithium secondary battery according to claim 1 in which the aforementioned oxygen 
absorbent carries out thermal polymerization. :„:*w rtf . 
rciaim 3] The lithium secondary battery according to claim 1 which makes^ polymenzauon miuator 
the oxygen from which the aforementioned oxygen absorbent was desorbed from the electrode. 
[Claim 4] The lithium secondary battery according to claim 1 characterized by the aforementioned 
oxygen absorbent absorbing and macromolecule-izing oxygen. 

[Claim 5] It is the lithium secondary battery according to claim 1 characterized byTor the 
aforementioned oxygen absorbent being the polysiloxane system compound which has the stricture 
expression shown in drawing 1 , and being polymerization degree 3-9 preferably. However m 
drawing 1 ,R1 and R2 show hydrogen or the organic functional group of carbon numbers 1-50 
fclaim6l The lithium secondary battery according to claim 1 characterized by being the phenylene 
oxide system compound with which the aforementioned oxygen absorbent has^the structure 
expression shown in drawing . However, in dmwing2 , Rl and R2 show hydrogen or the organic 
functional group of carbon numbers 1-50. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation! 

pr^sdy 0CUment ^ ^ tranSlated by ampata ' S ° *» ****** ™y not ^ect the original 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention! 
[0001] J 



[The technical field to which invention belongs] this invention relates to the Uthium secondary batterv 
excellent in suitable safety to use for the drive power supply of portable devices Tch^ aSaT 

[0002] 

ES^ 46 Prior , ^ * recent years, the rechargeable battery is one of the important 
mdispensable components as power supplies, such as a personal computer and a cellularXe or an 
electric vehicle and the power supply for power storage P ' 

[0003] A notarization and hghtweight-ization are mentioned as requirements for which mobile 
bS r *, C rT? Uting) ' SUCh *• CaiTied ^ e computer (what k£S^£^: 
cS£S<^ 3 M 181131 Assistant F^onal Digital Assistant, Personal hS£T 

[0004] Furthermore, the electric vehicle which makes neither exhaust gas nor noise with a rise of 
global environment problems attracts the mterest. However, by^ V - 

density and power density are low, troubles, like the stability of theLy^\^ w *S m the 

Z SSrfaSST T *5 I"? ^ " bEd " bad Rese^d de^pmtt 

S u 38 1116 lead acc ^ator of the former [ lithium secondary batterv7 

ot^l^ 

[0005] However there are many problems, concerning safeties, such as overcharge heating and a 
short circuit, with such a hthium secondary battery. Since the nonaqueous elecSe : 2 ^mainly 
concerned with an inflammable organic solvent is used for the Uthium secon^ £ tf a p£ 
S3 rS^T 68 ° Ut 6X0ergiC decom P° siti ^ at the time of internal shortTkcSu^cC 
hit? 6 Plam -e au2e colla P se to a cell, or overcharge and nonaqueous elecTlyte will 
SSET T 6rglC reaCti ° n 311(1 a 0611 ™ 11 result m rupture ignition. * " 

foSi:^= 

Zlft "f * ° f maJdng 46 solution containing^Sv^ 

Son nt± fr0ly ? *? < ?* n0k,8y ^S^ 02 ^) make the halogen aim P § 

substitution phosphonc-ester compound which has autolysis nature in the electrolytic solution 

TZll^Tv 1 ' ° r f r^- 80 ^ 011 tad » & « ™*» eontautorte teXlgy 
(JP.10-154531.A) make a radical scavenger contain is indicated Moreover, in the electrode solution 
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itself, the technology of making the flash point high and securing ^ing a A^me 

substituted compound (JP,7-312227,A) and a chlonnation compound (JP,8-45544,A) is proposed. 

Kem(s) to be Solved by the Invention] However, if the electrolytic solution is made to contain 
tiTmaS lite Lveientioned autolysis nature, and the high matter of the flash point, since the 
tic c^tivity of the electrolytic solution will fall, the high-rate-discharge proper* .and low- 
temperature property of a cell will fall. Moreover, even if it uses the technology o f makin g the 
n^SSe conteMng the chemical which causes a flame retarder or an electrolytic-soluUon 
Snbgreaction conLing, combustion of the electrolytic solution is accelerated by the oxygen 
m electrode at the time of internal short circuit destruction or overcharge and smce it 
S in^^toelgnTtion, it is hard to call it property sufficient in the field of safety. Moreover, even 
f SeXCnndogy of making a radical scavenger containing, a radical scavenger is consumed by 
me oxygen incorporated in a cell at the time of cell manufacture, and also in order for the radical 
scavenger itself to react with an electrode, there is a trouble that a cell property falls. ^ 
m0081 The technical problem which this invention tends to solve is to offer the rechargeable battery 
Senim safety with which a cell property is not reduced and rupture ignition does not take place 
at the time of internal short circuit destruction and overcharge. 

[2s for Solving the Problem] The cell of this invention is characterized by contetogthe oxygen 
absorbent which absorbs the oxygen generated at the time of internal short ^cuit desttuc tton and 
overcharge and by which a polymerization or crosslinking reaction is accelerated m connecnon with 
rgtneXeS 

dTsorption oxygen and the electrolytic solution from an electrode, raise the internal resistance of a 
3 and rupture occur, when it went up to abnormal temperature by making the oxygen 

abLSScausesLdening reactions, such as polymerization reaction or crosslinking reaction, 

contain absorbing oxygen when temperature rises in a cell. 

KfK the corned which absorbs oxygen as an oxygen absorbent nr flns urvenhon and _ 
performs apolymerization or bridge formation, it will be nsed, w,fl>out being ^^^f 
evamnle nolvsUoxanes (preferably polymerization degree 3-9) and phenylene oxides win be used. 
[wTlm^exanS^hown in dreLTl and drawing 2 . In tawtogi , Rl and R2 show hydrogen 
or the oreanic functional group of carbon numbers 1-50. ^ 
00*2] ^rTfunctional group of the point of the solubility to the ^f^Zor^Z ^ it 
Rl ana R2 is preferably used also in the above-mentioned polysiloxanes. [ high ] Moreover, in case it 
add'o active electtode or a negative electrode, it is 

out, or it may be easy to distribute and it may become that it is easy to melt according to the binder 
and solvent at the time of electrode production. „ lim w 
[0013] In drawing 2 , Rl and R2 show hydrogen or the organic functional group of carbon numbers 

r00141 The functional group of the point of the solubility to the electrolytic solution to polarity with 
Rl ana R2 is preferably used also in the above-mentioned phenylene oxides [ high ] Moreover, m 
L h adds to P a positive electrode or a negative electrode, it is desirable to choose Rl so that i may 
Zry out, or it may be easy to distribute and it may become that it is easy to melt according to the 
binder and solvent at the time of electrode production. 

TOO 1 5] ^though it changes as an addition of the oxygen absorbent of this invention also with parts 
insride theS add, it is 0.1 at a weight ratio to an electrode, the electrolytic solution, or separator. 

20% of shells is suitable. ... . ^cwa?^ 

r00161 A positive active material usable to the lithium secondary battery of this myention Sttatffied 
S-Cch as a cobalt acid hthium (LiCo02) and a nickel acid ^um (LiNi02)^e tiung 
which replaced the transition metals more than a kind or a manganic acid 

(however, x=0-0.33) -) LiMn03, LiMn203, LiMn02, a copper-lithium oxide (Li2Cu02), LiV 308, 
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S 4 ' V205 ' ^V 207 etc. -- a banazin-san ghost - [ or ] Or chemical formula LiNil- 
^02 (however they are M=Co, and Mn, duminum, Cu, Fe, Mg, B and Ga) nickel site substitution 
T v " llth ; Um ^ eSS ^ d ^> 01-0.3, Or chemical formula LiMn2-xMx02 froZer 

204 2££S2 } <*' ' ^ Ta) X=0 01 -° 1 M Chemical fonnulaLi2Mn3M08 LMn 
204 which replaced a part of manganese compound acid lithium expressed with however M=Fe and 

Kf^r^Jr^^r ^ d *e metal which alloyed, for example, aluminum Sn, 
Si, In(s), Ga(s), and Mg these alloys, etc. are in a negative-electrode active material. These mSls or 
aUoys can also use a lithium and the alloyed material. Furthermore, carbonaceous material S » a 
natural graphite, an artificial graphite, a carbon fiber, a vapor-growth carbon fiber, pSsteT 
carbonaceous material, a needle coke, a polyacrylonitrile system carbon fiber, ana carbllS Or 
^orphom-ca^n matenal wMch compound^ 

member rings, or the ring type oxygenated organic compound by the pyrolysis Or me nowSne 
polypam-ph^ 

Je oxide of 14 groups containing SnO, Ge02, SnSi03, SnSi 0.5O1 5 , ^^ene, Or 

SnSi0.7dunimum0.1B0.3P0.2O3.5, SnSi0.5aluminum0.3B0.3P0.5O4. 15, etc., or 15 group element 

SftTcTit 6 ' °V? cides> such ■? *°* Li3FeN2 or Fe2S *> Mr 

r i ? 5 ? f ° r a ne gative-eleCtrode active material. Moreover, this mvention can be 

F6 ' LiBF4 ' LiC1 ° 4 ' LiCp 3S03, LiCF3C02, LiAsF6 and 
LiSbF6, and a low-grade aliphatic carboxyhc-acid lithium or those mixture can be used for the unable 
electrolyte of a lithium secondary battery. [ the chemical formula 1 

[0019] The solution made to dissolve the lithium salt of the above [ the nonaqueous electrolyte of a 
lithium secondary battery ] in the solvent for nonaqueous electrolyte is used^ 
solvent for nonaqueous electrolyte, propylene carbonate, ethy^ 

carbonate, 1, 2-dimethoxyethane, 2-methyl tetrahydrofuran, a dimethyl sulfoxide 1 3-atexolane a 
formamide, a dunethylformamide, a methyl propionate, an ethyl propionate, trialiyl nhosXT 
trmiethoxy methane a dioxolane, d^^^^ 

tetohydroforan, the organic solvent which consists of one or more kinds of soS among 2- 

&e hSe^tli^ f™* ^ h Te f laced a P 3 * of hydrogen in an organic-solvent3ecde to 
ti^e halogen or the derivative which replaced a part of hydrogen in an organic-solvent molecule to me 
alkyl group, the aJkene machine, the alkyne machine, and the aromatic machine is ntentionS 
Moreover, such mixture can also be used. menuonea. 

HST ^electrolyte, it is used making the lithium salt described in the top hold to 
SS£ f * OXlde > aC » 6 ' a a methyl melhacr^ Z 

[0021] When using the gel electrolytic solution, it is used in ethylene oxide, acrylonitrile a fluoride 
vmyhdene, a methyl methacrylate, and the macromolecule of hexafluoroprSr^g to 
nonaqueous electrolyte listed in the top hold. majang ine 

I.? i 2] ^ Ugh espe e iaU y me me of *• «i rechargeable battery of the safety of this invention is 

™ J l6 > a P- 0nal com P^ a large-sized computer, a notebook sSed p^al 
TJZt ' + \ P P P^ 0 ? 1 c ° n * uter . a note ^ word processor, a cellular phone a pocket card 
a wrist watch, a camera, an electric shaver, a cordless telephone, facsimile, video a video earned' 
electronic notebook, a calculator, an electronic notebook with communicatirSmrSe wSL 

liquid crystal television a power tool, a cleaner, and a virtual reality ] toy elecfromotive I^TIa 
medrcal care, the wheelchair for medical care, the ^letype^t^^X^X 
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elevator, a fork lift truck, a golf khat, It can be used as power supplies, such as an emergency power 
source, a load conditioner, and a power storage system. Moreover, it can use also as the object for 
munitions besides a noncommercial use, and an object for space. 

[0023] By using the nonaqueous electrolyte of this invention, the lithium secondary battery which 
improved to the internal short circuit and surcharge of a cell is obtained. 

[Embodiments of the Invention] Below, the content of this invention is explained in detail based on 
an example. However, it writes in addition that this invention can be suitably changed in the range 
which is not limited at all by the following example and does not change the mam point of this 
* tion 

rooSl™ example 1 positive active material - as LiCo02 and an electric conduction assistant - as a 
graphite powder and a binder - a polyvinylidene fluoride (PVDF) - using - respectively -- a weight 
ratio -- 88% 7%, and 5% - comparatively - coming out - blending -- as a solvent -- aN-methyl-2- 
pyrrolidone (NMP) - adding - enough - mixing ~ apositive electrode - die .mixture was prepared 
this positive electrode - the mixture was applied to one side of aluminum foil whose thickness is 20 
micrometers, was fabricated by the roll press after drying NMP, and the positive-electrode sheet was 
produced positive-electrode production - the same - as a negative-electrode active material --as an 
electric conduction assistant -- as a graphite powder and a binder a polyvmyhdene fluoride (PVDF) 
- using- respectively -- a weight ratio - 80%, 15%, and 5% - comparatively - coming out - 
blending - as a solvent - aN-methyl-2-pyrrolidone (NMP) - adding - enough - mixing - a 
negative electrode -- the mixture was prepared this negative electrode - the mixture was applied to 
one side of Cu foil whose thickness is 20 micrometers, was fabricated by the roll press after drying 
NMP, and the negative-electrode sheet was produced . . . 

[0026] As for separator, thickness used the micropore film made from polyethylene 25 micrometers 

and whose diameter are 18mm. , v ^ „„j 

[0027] the electrolytic solution - a volume ratio - the mixed solvent of the ethylene carbonate and 
diethyl carbonate of 1:1 - the electrolyte of 1 mol/lLiPF6 v- dissolving - adjusting -- this - as an 
oxygen absorbent - the poly dimelhylsiloxane of polymerization degree 3 - a weight ratio - it 
prepared by 5% of thing which it comes out comparatively and is blended 

f00281 The laminating was carried out in the order of a positive electrode, separator^and a negative 
electrode, it involved in in the shape of a cylinder, and the terminal was attached. j Aftei -containing 
with a cell can, the electrolytic solution was infiltrated, the cell lid was closed and 18650 cylindrical 
cells with a diameter [of 18mm ] and a height of 65mm were produced. 

[0029] This lithium secondary battery is used and it is 1 .5V about 4.2V and a discharge final voltage 
in 3mA of charge and discharge currents, and charge final voltage. It set up and charge and discharge 
were performed 5 times. The cell repeated the charge and discharge which carry out constant- 
potential charge after charge by the constant current to 4.2V by 1400mA 4.2V for 3 hours, and 
discharge to 2.7V by 1400mAh 5 times. 

r0030] It is the cell of charge capacity 1400mAh which it ****(ed) and earned out constant-potential 
charge after charge by the constant current to 4.2V by 1400mA by examination 4.2V for 3 hours 
Speed 5 mm/sec The cell was made to penetrate a nail. Moreover, by overcharge examination, it 
continued charging by the 2800mA constant current. Both have not checked rupture ignition. 
[0031] The rechargeable battery was created and evaluated like the example 1 except not adding an 
oxygen absorbent in example of comparison 1 nonaqueous electrolyte. It ****(ed) and rupture 
ignition was carried out in the examination and the overcharge examination. 
Except having not added the poly dimethylsiloxane of example 2 polymerization degree 3 to the 
electrolytic solution, but having added at a rate of 5% of heavy quantitative ratios to the positive 
electrode, the cell was produced and ****(ed) like the example 1 and the examination and the 
overcharge examination were performed. 

[0032] It is the cell of charge capacity 1400mAh which it ****(ed) and earned out constant-potential 
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charge after charge by the constant current to 4.2V by 1400mA by examination 4.2V for 3 hours 
bpeed 5 mm/sec The cell was made to penetrate a nail. Moreover, by overcharge examination, it 
continued charging by the 2800mA constant current Both have not checked ru P ture^Son 
SSISS TI ^ ^ dimethylsaoxane of example 3 polymerization degree 3 to 

the electrolytic solution, but having added at a rate of 5% of heavy quantitative ratios to the negative 
decide, the cell was produced and **** (ed) like the example U Z the examined fre § 
overcharge examination were performed. 

Efft'^^ff 86 capacity 1400mAh which it ****(ed) and carried out constant-potential 
Speed 5 mm/sec The cell was made to penetrate a nail. Moreover, by overcharge examination, it 

a rate tf£? of hel^T 15 dmeth y ls ? oxane ' exce Pt ^ving added the polyphen^ene oxide at 

wS^i of heavy quantitative ratios to the positive electrode, the cell was produced and ****(ed) 
m03^T S* eXammation ™ d ** overcharge examination were performed. ^ 

» * f ^ 1400mAh Which * ****< cd > 311(1 "nWwt constant-potential 

Speed 5 mm/sec The cell was made to penetrate a nail. Moreover, by overcharge exainination it 
ES^jS*? 8 ^ *7 "^«™* B ^ have not checked m^S^ 

?2JrfS^f f eXamP P ° ly d,meth y lsiloxane ' «oe P t having added the polyphenjLe oxide at 
?J3f^ 7 qUa ?r Ve ^ t0 ^ electr olytic solution, the cell wL Reduced and-*** 
ra&Sftt iTT V ^ ^ examination 311(1 overcharge examination were performed 
S aWh ff 86 CapaClty 1400mAh Which * ****( ed ) 311(1 out constant-potential 
Sw^u y ^ ""Tf CUirCnt to 4 - 2V by 1400mA by oxamination 4.2V for 3 hours 
Speed 5 mm/sec The ceU was made to penetrate a nail. Moreover, by overcharge examination, it 

S^J^^*^?^ 0 ^^ Bom have not checked ruptureSn 

1 f f CXample 6 P ° ly ^^oxane, except having added the polyphenyLe oxide at 

S£5£ ° f ^^^ rati os to the negative electrode, the cell was product and * **1(ed) 

[0040] ft is the cell of charge capacity HOOmAh which it ****(ed) and carried out constant-ootential 

tSfnZSZti" t CmTent t0 42V by HOOiuaW examination 4.2V Sho^f 

Speed 5 mm/sec The cell was made to penetrate a nail. Moreover, by overcharge examination, it 

[0^ U6d Chargmg by ^ 2800mA COnSt3nt c ^nt.BomhavenotLcked4ture^on 
[Efect of the Invention] The rechargeable lithium-ion battery which improved by this invention is 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dama ges caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[The technical field to which invention belongs] this invention relates to the lithium secondary battery 
excellent in suitable safety to use for the drive power supply of portable devices, such as a cellular 
phone and a notebook sized personal computer, and an electric vehicle, and the power supply for 
power storage. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
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p^ely° CUment ^ ^ tranSlatCd by com P uterSo Ae translation may not reflect the original 
2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



£S2£S? ^ * W ******* battery is one of the important = 

2fi*5£ Tk 6ntS 88 P ° Wer SUPpHeS ' SUCh 38 a P 61 * 0 ™ 1 com P uter a ceUuXone or an 
electee vehicle and the power supply for power storage 

[0003] A notarization and hghtweight-ization are mentioned as requirements for which mobile 
communicates (mobile computing), such as a carried type con^^T^S^^^u 
included), and a Personal Digital Assistant (Personal DigiS Assistant, Person J It^mSnT 
Commumcator, or handheld computer communicator), are needed. However a dSfsLtion h«c 

back light of a hquid crystal display panel or drawing control is high, and the present condition nf th! 
capacity of a rechargeable battery is still inadequate P condition of the 

[0004] Furthermore, the electric vehicle which makes neither exhaust gas nor noise with a rise of 

dlnsl rT^ e T° blemS f 3 * 8 ^ intereSt However ' b * *• P rese * ^11, sScTan ene^y 
denaty and power density are low, troubles, like the stability of the body with me narrow spaS in the 
car where acceleration nature with short mileage is bad is bad have arisen Researrh^TwS! . 

wic^ y *? er H d r ently 38 Ae iead accumuiator ° f *~ KS£ ~r nt 

[0005] However there are many problems, concerning safeties, such as overcharge heatine and a 
short circuit, with such a hthium secondary battery. Since the nonaqueous e2^ 2fi v 
concerned with an inflammable organic solvent is used for the hthium secondary batteTif a posS 
cS I*-* r ° Ut eX ^ C decom P°^on at the time of internal shoSSu^tir 
cahed the plam-gauze collapse to a cell, or overcharge and nonaqueous electrolyte is litTwill 

m™£ 6 ™ C T I&C mnaWay reaCtion ^ a ceU wiU result in burst ignition. ' 
[0006] Therefore, various cures are proposed as a method of avoiding such [ conventionally 1 danger 
For example it is technology of making the electrolytic solution confining an Sve and * 
improving the safety of the electrolytic solution. The technology (JP,6-283206 A) makeAe 
microcapsule containing the chemical which causes the technology (^,4-184870 A) mLe 
phosphoric ester with autolysis nature contain the technolotrv fTP » scno-* A V V !rZ , 
substitution phosphoric-ester compound which t^Z^^^^T ^ 

T^i54m\Z^: T T T^-^ h ^ning reaction contain, orte Sobgy 
(JP,10-154531,A) make a radical scavenger contain are indicated. Moreover in the electronic 

SSSSSiS^S^ ^ ^ ^ ^ " ^ ^fluorine 
suDsututed compound (JP,7-312227,A) and a chlonnation compound (JP,8-45544,A) is proposed. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] The rechargeable lithium-ion battery which improved by this invention is 
obtained. 
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} £ * u y 6 hsveB6a ^ H0WCVer ' * ±G electrol y*c solution is made to contain 
£ 6 f ° Ve 7 en * oned autol y sis ™«™> and the high matter of the flash point, since the 
onic conductivity of the electrolytic solution will fall, the high-rate-discharge property and low- 
temperature property of a cell will fall. Moreover, even if it uses the technology ofmaLg the 
microcapsule containing the chemical which causes a flame retarder or an elecn-olytic-solution 

reaCt10 ? coat * aia * ^mbustion of the electrolytic solution is accelerated by the oxygen 
emitted from an electrode at the time of internal short circuit destruction or overcharge, and since it 

* ~ th ^ T^* iS , h2rd t0 CaU k Pr0perty Sufficient in * e field of saf cty. Moreover, even if 
t uses the technology of making a radical scavenger containing, a radical scavenger is consumed by 
the oxygen . incorporated in a cell at the time of cell manufacture, and also in order for the radical 
SSE!5? Clf t0 ieaCt With 311 electrode > Aere is a trouble that a cell property falls 

SI? 6 tCC ^ Cd -I 105 ,! 61 ? WbjCh 11118 inVenti0n tends t0 solve is t0 offer Ae rechargeable battery 
excellent m safety with which a cell property is not reduced and burst ignition does noftake place Z 
the time of internal short circuit destruction and overcharge. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
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3. In the drawings, any words are not translated. 



MEANS 

[Means for Solving the Problem] The cell of this invention is characterized by containing the oxygen 
absorbent which absorbs the oxygen generated at the time of internal short circuit destruction and 
overcharge and by which a polymerization or crosslinking reaction is accelerated in connection with 
the generated Joule's heat. This invention persons found out that it could prevent that solidify the 
desorption oxygen and the electrolytic solution from an electrode, raise the internal resistance of a 
cell, and ignition and rupture occur, when it went up to abnormal temperature by making the oxygen 
absorbent which causes hardening reactions, such as polymerization reaction or crosslinking reaction, 
contain, absorbing oxygen when temperature rises in a cell. 

[0010] If it is the compound which absorbs oxygen as an oxygen absorbent in this invention, and 
performs a polymerization or bridge formation, it will be used, without being limited especially, for 
example, polysiloxanes (preferably polymerization degree 3-9) and phenylene oxides will be used. - 
[001 1] The example is shown in drawing 1 and drawing 2 . In drawing 1 , Rl and R2 show hydrogen 
or the organic functional group of carbon numbers 1-50. 

[0012] The functional group of the point of the solubility to the electrolytic solution to polarity with 
Rl and R2 is preferably used also in the above-mentioned polysiloxanes. [ high ] Moreover, in case it 
adds to a positive electrode or a negative electrode, it is desirable to choose Rl so that it may carry 
out, or it may be easy to distribute and it may become that it is easy to melt according to the binder 
and solvent at the time of electrode production. 

[0013] In drawing 2 , Rl and R2 show hydrogen or the organic functional group of carbon numbers 
1-50. 

[0014] The functional group of the point of the solubility to the electrolytic solution to polarity with 
Rl and R2 is preferably used also in the above-mentioned phenylene oxides. [ high ] Moreover, in 
case it adds to a positive electrode or a negative electrode, it is desirable to choose Rl so that it may 
carry out, or it may be easy to distribute and it may become that it is easy to melt according to the 
binder and solvent at the time of electrode production. 

[0015] Although it changes as an addition of the oxygen absorbent of this invention also with parts 
inside the cell to add, it is 0.1 at a weight ratio to an electrode, the electrolytic solution, or separator. 
20% of shells is suitable. 

[0016] A positive active material usable to the lithium secondary battery of this invention Stratified 
compounds, such as a cobalt acid lithium (LiCo02) and a nickel acid lithium (LiNi02), or the thing 
which replaced the transition metals more than a kind or a manganic acid lithium (Lil+xMn2-x04 
(however, x=0-0.33) -) LiMn03, LiMn203, LiMn02, a copper-lithium oxide (Li2Cu02), LiV 308, 
LiFe 304, V205, and Cu2V207 etc. - a banazin-san ghost - [ or ] Or chemical formula LiNil- 
xMx02 (however, they are M=Co, and Mn, aluminum, Cu, Fe, Mg, B and Ga) nickel site substitution 
type nickel acid lithium expressed with x=0.01-0.3, Or chemical formula LiMn2-xMx02 (however, 
they are M=Co, and nickel, Fe, Cr, Zn and Ta) x=0.01-0.1 or chemical formula Li2Mn3M08 LiMn 
204 which replaced a part of manganese compound acid lithium expressed with however, M=Fe, and 
(Co, nickel, Cu, Zn) or chemical formula Li with alkaline-earth-metal ion, a disulfide compound, Fe2 
(Mo04) 3, etc. are mentioned. 

[0017] On the other hand, a lithium and the metal which can be alloyed, for example, aluminum, Sn, 
Si, In(s), Ga(s), and Mg, these alloys, etc. are in a negative-electrode active material. These metals or 
alloys can also use a lithium and the alloyed material. Furthermore, carbonaceous material, such as a 
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natural graphite, an artificial graphite, a carbon fiber, a vapor-growth carbon fiber, pitch system 
carbonaceous material, a needle coke, a polyacrylonitrile system carbon fiber, and carbon black, Or 
the amorphous-carbon material which compounded the cyclic hydrocarbon of 5 member rings or 6 
member rings, or the ring type oxygenated organic compound by the pyrolysis, Or the poly acene 
poly para-phenylene, the poly aniline, the conductive polymer that consists of a polyacethylene Or 
the oxide of 14 groups containing SnO, Ge02, SnSi03, SnSi 0 501 5 

SnSiO >.7duminum0.1B0.3P0.2O3.5, SnSiOJaluminumO.3BO.3PO.504' 15, etc., or 15 group element 
or an indium oxide, Or silicides, such as a zincic-acid ghost, Li3FeN2 or Fe2Si3, FeSi, FeSi2, and 

8 ? a "f 1 fOTa ne gative-electrode active material, Moreover, this invention can be 
negative defu^T ab ° Ve ' mentioned 0611 active and m *y ™ a hthium metal sheet for a 

{S^ ele f tIOlyteS , Wi ; tt l n Wi * UPP6 ^ UBM ' UCl04 > LiCF3S03, IJCF3C02, LiAsF6 and 
lt^«CJ»Z^ ^^^-acid hthium or those mixture can be used for the usable 
electrolyte of a hthium secondary battery. [ the chemical formula ] 

[0019] The solution made to dissolve the hthium salt of the above [ the nonaqueous electrolyte of a 

sow fTo^ battei3 ; 1 " f S ° IVent f ° r n ° naqUeOUS ****** is used A * ^ exam^teS me 
solvent for nonaqueous electrolyte, propylene carbonate, ethylene carbonate, butylene carbonate 

carbonate, 1, 2-dimethoxyethane, 2-methyl tetrahydrofuran, a dimethyl sulfoxide, 1 3-dioxolane a 
formamide, a dimethylformamide, a methyl propionate, an ethyl propionate, trialky phosphate 
trmiethoxy methane, a dioxolane, diethylether, a sulfolane, 3-memyl 2-oxazohSne a ' 
tefrahychofi^n, the organic solvent which consists of one or more kinds of solvents among 2- 

tttZ ^ ^ nVatlVe ^ replaCed a part 0f h y dro 8» in M organic-solvent mol ecule to 
the halogen, or the . derivative which replaced a part of hydrogen in an orgaWsolvent molecde to die 
ahcyl group, the alkene machine, the alkyne machine, and the aromatic machine is mentioned 
Moreover, such mixture can also be used. ^ 
[0020] When using a sohd electrolyte, it is used making the hthium salt described in the top hold to 

£55S5£f y ^ aCryl0nitlile ' S flUOd4e VinyUdene ' 3 methyl --4^1 
[0021] When using the gel electrolytic solution, it is used in ethylene oxide, acrylonitrile a fluoride 
vinyhdene, a methyl methacrylate, and the macromolecule of hexafluoropropylene ^g tiT 
nonaqueous electrolyte hsted in the top hold. «,™g me 

S,^Fn §h eSP ^ iaUy ^ ^ ° f ^ Wgh ^ har S eable battery of the safety of this invention is 

con^ a n r eXamp ' 3 ° nal C ° mpUter ' 3 large " Sized COm P Uter ' a notebo °* ^ personal 
computer, a pen input personal computer, a note type word processor, a cellular phone a pocket card 
a wrist watch, a camera, an electric shaver, a cordless telephone, facsimile, vidJ vSi ^amera^ 
electronic notebook, a calculator, an electronic notebook with communication fadhty ^e ^ 
auxihary machine for game machine machine [ which has functions, such as a pocket copy machine a 
liquid crystal television a power tool, a cleaner, and a virtual reality, ], toy, electrom*^ 
medical care, die wheelchair for medical care, the portable type bed for medical cZ an Escalator 1 

~ t££ fJ? 3 "? ^ * ^ ^ ^ " P ° Wer SUppUeS ' Such as - em^gency power 

Z5£ ' ' ^ St ° rage SyStem - M ° re0Ver ' il can use ^^ject for 

munitions besides a noncommercial use, and an object for space 

[0023] By using the nonaqueous electrolyte of this invention, the hthium secondary battery which 

improved to the internal short circuit and surcharge of a cell is obtained 

[0024] 

° f ^ lDVenti0n] - ^T' ^ C ° ntentS ° f Ms invention « ^ned in detail based on 
an example. However, it writes m addition that this invention can be suitably changed in the ranee 
which^ isnot hmited at ah by the following example and does not change Jma^pdnTof ST* 

[0025] | as example 1 positive active material - as LiCo02 and an electric conduction assistant - as a 

ratio 88^7? and H a ^ der " 3 P 01 ^^ fluoride (PVDF) - using - respectively ™J£ 
ratio - 88%, 7%, and 5% - comparatively - coming out - blending - as a solvent-- a N-methylS 
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pyrrolidone (NMP) — adding — enough — mixing a positive electrode — the mixture was prepared 
this positive electrode — the mixture was applied to one side of aluminum foil whose thickness is 20 
micrometers, was fabricated by the roll press after drying NMP, and the positive-electrode sheet was 
produced positive-electrode production - the same — ■ as a negative-electrode active material — as an 
electric conduction assistant — as a graphite powder and a binder — a polyvinylidene fluoride (PVDF) 
- using - respectively - a weight ratio - 80%, 15%, and 5% - comparatively — coming out - 
blending - as a solvent - a N-methyl-2-pyrrolidone (NMP) - adding — enough -- mixing — a 
negative electrode -- the mixture was prepared this negative electrode — the mixture was applied to 
one side of Cu foil whose thickness is 20 micrometers, was fabricated by the roll press after drying 
NMP, and the negative-electrode sheet was produced 

[0026] As for separator, thickness used the micropore film made from polyethylene 25 micrometers 
and whose diameter are 18mm. 

[0027] the electrolytic solution — a volume ratio — the mixed solvent of the ethylene carbonate and 
diethyl carbonate of 1:1 - the electrolyte of 1 mol/lLiPF6 - dissolving - adjusting - this - as an 
oxygen absorbent - the poly dimethylsiloxane of polymerization degree 3 a weight ratio it 
prepared by 5% of thing which it comes out comparatively and is blended 

[0028] The laminating was carried out in the order of a positive electrode, separator, and a negative 
electrode, it involved in in the shape of a cylinder, and the terminal was attached. After containing 
with a cell can, the electrolytic solution was infiltrated, the cell lid was closed and 18650 cylindrical 
cells with a diameter [ of 18mm ] and a height of 65mm were produced. 

[0029] This lithium secondary battery is used and it is 1.5V about 4.2V and a discharge final voltage 
in 3mA of charge and discharge currents, and charge final voltage. It set up and charge and discharge 
were performed 5 times. The cell repeated the charge and discharge which carry out constant- 
potential charge after charge by the constant current to 4.2V by 1400mA 4.2V for 3 hours, and 
discharge to 2.7V by 1400mAh 5 times. 

[0030] It is the cell of charge capacity 1400mAh which it ****(ed) and carried out constant-potential 
charge after charge by the constant current to 4.2V by 1400mA by examination 4.2V for 3 hours 
Speed 5 mm/sec The cell was made to penetrate a nail. Moreover, by overcharge examination, it 
continued charging by the 2800mA constant current. Both have not checked burst ignition. 
[0031] The rechargeable battery was created and evaluated like the example 1 except not adding an 
oxygen absorbent in example of comparison 1 nonaqueous electrolyte. It ****(ed) and burst ignition 
was carried out in the examination and the overcharge examination. 

Except having not added the poly dimethylsiloxane of example 2 polymerization degree 3 to the 
electrolytic solution, but having added at a rate of 5% of heavy quantitative ratios to the positive 
electrode, the cell was produced and ****(ed) like the example 1 and the examination and the 
overcharge examination were performed. 

[0032] It is the cell of charge capacity 1400mAh which it ****(ed) and carried out constant-potential 
charge after charge by the constant current to 4.2V by 1400mA by examination 4.2V for 3 hours 
Speed 5 mm/sec The cell was made to penetrate a nail. Moreover, by overcharge examination, it 
continued charging by the 2800mA constant current. Both have not checked burst ignition. 
[0033] Except having not added the poly dimethylsiloxane of example 3 polymerization degree 3 to 
the electrolytic solution, but having added at a rate of 5% of heavy quantitative ratios to the negative 
electrode, the cell was produced and ****(ed) like the example 1 and the examination and the 
overcharge examination were performed. 

[0034] It is the cell of charge capacity 1400mAh which it ****( e d). and carried out constant-potential 
charge after charge by the constant current to 4.2V by 1400mA by examination 4.2V for 3 hours 
Speed 5 mm/sec The cell was made to penetrate a nail. Moreover, by overcharge examination, it 
continued charging by the 2800mA constant current. Both have not checked rupture ignition. 
[0035] Instead of example 4 poly dimethylsiloxane, except having added the polyphenylene oxide at 
a rate of 5% of heavy quantitative ratios to the positive electrode, the cell was produced and ****(ed) 
like the example 1 and the examination and the overcharge examination were performed. 
[0036] It is the cell of charge capacity 1400mAh which it ****(ed) and carried out constant-potential 
charge after charge by the constant current to 4.2V by 1400mA by examination 4.2V for 3 hours 
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Speed 5 mm/see The cell was made to penetrate a nail. Moreover, by overcharge examination it 
Sf^^ A , e2 800noA constant current. Bom have not checked mptureigmtio^^ 
SSrfS^f CXamP 5 ^ ^ e *y kUoxane . except having added the polyphenylene oxide at 
t Trl 1 h6a 7 Vwmwiw ratios to the electrolytic solution, the cell was produced and **** 
SSJff* me th exan ;P le 1 f d Ae examination and the overcharge examination were performed 
S SSr X k charge capacity 1400mAh which it ****(ed) and carried out constant-potential 
charge after charge by the constant current to 4.2V by 1400mA by examination 4.2V for 3 hours 
l^ZTt™ t C6 u t0 P 6116 ^ a naiL Moreover, by overcharge examination, it 

%££??TF y , 6 f*^ C ° nStant CUnent Both have checked b4t ignition. 

[0039] Instead I of example 6 poly dimethylsiloxane, except having added the polyphenylene oxide at 

SE5£ ^^vy quantitative ratios to the negative electrode^the cell was^roduced and 

m£m T?*T w S* exammation 311(1 me overcha ^ examination were performed. ' 

S f^h k charge capacity 1400mAh which it ****(ed) and carried out constant-potential 

Z^^" ^ COnStan i Cment t0 42V by 1400mA ^ examination 4.2V for 3 hours ' 
Speed 5 mm/sec The cell was made to penetrate a nail. Moreover, by overcharge examination it 
continued charging by the 2800mA constant current. Both have not checked bLt ignition 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

■ - „ ■ , _ ■ . r ■ .. ■ ,_, , . ■ t 

[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the structure expression of the polysiloxane which is an example 
of the oxygen absorbent contained in this invention cell. 

fDrawing 21 It is drawing showing the structure expression of the phenylene oxide which are other 
examples of the oxygen absorbent contained in this invention cell. 
[Description of Notations] 

Rl, R2 - Hydrogen or organic functional group of carbon numbers 1-50. 
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